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SECTION 1

INTRODUCTION

1.1 GENERAL

Fabrication of three Medium Resolution Infrared Radiometer
Telemetry Electronics (MRIR-T/ME) units for the NIMBUS B MRIR
experiment has been completed, functionally tested, and
delivered. The three units consisted of one Prototype and two
Flight qualified subassemblies. A final engineering report
documenting the history, fabrication, and testing program of
these completed subsystems is presented herein. Figure 1-1
indicates the configuration of a MRIR-T/ME unit with the top

cover removed.
1.2 SCOPE

This final engineering report contains information applicable
to the Prototype and Flight Model MRIR-T/ME subassemblies.
Included within this report are electrical, mechanical, and
functional testing aspects of these subassemblies as well as

sufficient data for operation and maintenance purposes.

1.3 CONTRACT HISTORY

A firm fixed-price contract was awarded to California Computer
Products, Inc. by the NASA Goddard Space Flight Center, Green-
belt, Maryland on 15 June 1966 bearing contract number NAS5-10215.

1-1
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The purpose of this contract is to fabricate, test and deliver
for the NIMBUS B Medium Resolution I. R. experiment one Proto-
type and two Flight Model MRIR-T/ME units in accordance with
NASA/GSFC Specification S-731-P-18A dated 3 May 1966. Three
man months of integration support is also included as part of
the contractural requirements commencing with delivery of the

prototype subassembly.

Delivery of the Prototype Model MRIR-T/ME unit was made with

a final functional test sell-off demonstration to the NASA
Technical Officer on 17 December 1966, amounting to a 2-day
slip in the scheduled delivery. The two Flight models were
delivered simultaneously on 26 January 1967 after successfully
completing a final functional test demonstration monitored by
a duly appointed Government representative. Completion of
these two units accelerated the scheduled delivery by approxi-
mately 30 days.

Fabrication of the deliverable units adhered to the results and
recommendations of the development effort for the Engineering
Model MRIR-T/ME unit. Design changes were minimal, involving
principally wire harness modifications as a result of minor

changes in pin assignments on some printed circuit boards.

1.4 REPORT ORGANIZATION

This report specifically pertains to the documentation of data
pertinent to the Prototype and Flight model MRIR-T/ME subsystems.

Section 2 discusses the basic operation of the Telemetry Elec-
tronics accompanied by appropriate timing diagrams and sche-
matics where applicable.

1-3
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Calibration data for the analog inputs and telemetry data

outputs are included in Section 3 as a result of System and

Operational Tests.

The remainder of the report will contain a bibliography of
documents and test specifications applicable to this contract.
Also included are schematics, layouts and mechanical drawings

to aid in any maintenance required on these units.

1.5 REFERENCES

References directly applicable to the fabrication and testing

of the Prototype and Flight Model MRIR-T/ME units are listed
as follows:

e NASA/GSFC Specification S-731-P-18A, '"Medium
Resolution IR (MRIR) Experiment Prototype and Flight
Model Digital Electronics Telemetry Units for
NIMBUS B," 3 May 1966.

e NASA/GSFC Specification §-653-P-14, "An Environmental
Specification for the NIMBUS B Subsystems," 29 June 1965.

® CalComp Test Specification A0401-005, "Environmental
Test Specification for NIMBUS B MRIR-T/ME Units."

® CalComp Operator's Manual DO106-003, "MRIR Digital
Subsystem Bench Test Equipment for NIMBUS B."

e CalComp Maintenance Manual DO106-004, "MRIR Digital
Subsystem Bench Test Equipment for NIMBUS B."
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SECTION 2

ELECTRONIC DESIGN

2.1 GENERAL DESCRIPTION MRIR-T/ME SUBSYSTEM

The purpose of the MRIR Telemetry Electronics Subsystem as
used in the NIMBUS B spacecraft is to convert analog data
received from the Radiometer Electronics to a serialized
digital format. Five channels of analog data are available
from the Radiometer unit for sequential conversion to the
corresponding digital equivalent. The analog signals are
gated to an Analog-to-Digital (A/D) converter where 34.7
conversions per second are performed on each input channel
including the injection of a synchronizing word or frame at
the completion of every fifth sample. Conversion accuracy
of the A/D converter is maintained at one part in 256 (8 bits)

within a temperature range of -5°C to +55°C.
2.1.1 CIRCUIT DESIGN MODIFICATIONS

The circuit configuration employed in the flight and proto-
type MRIR units are basically identical to that of the
engineering model. As a result of fabricating the engineering
model, certain problem areas were found principally related

to printed circuit board layouts. These problems were cor-
rected for the most part in the engineering model but some
recommendations remained to be incorporated into the proto-

type and flight model hardware.
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Before commencing fabrication of the deliverable hardware,

the recommendations of the engineering model were incorporated.
Each printed circuit board was carefully scrutinized and
modified as necessary. The area of paramount concern was to
increase the solder pad area where each integrated circuit lead
attaches. It was found that the original pad area was too
small in relation to the IC lead, thus affording inadequate

solder flow.

A second area of concern was the MOS-FET devices used as the
analog input switches. Since these devices are easily damaged
in the course of handling, due to static electric charges, it
was recommended that one FET package containing dual MOS-FET
elements be used for each input channel. This recommendation
came about after attempting to replace one of these multilead
devices that failed on the engineering model. In order to
incorporate this redundancy on the Prototype and Flight models,
it was necessary to design the circuit board layout to enable
the spare half to be easily wired into the circuit. This was

accomplished as shown in a typical configuration of Figure 2-1.

The output of the A/D converter is formatted with a frame
synchronizing word producing a word length of 28.8 milliseconds.
The converted analog signals form a serial bit-stream consisting
of one 8-bit frame synchronizing word (10111000) and five 8-bit
digitized conversions of the radiometer data, each word corre-
sponding to one input channel. The formatted data from the
telemetry electronics unit is routed in split-phase form,

least significant bit first, at 1.66-kHz data bit-rate (208-Hz
data word rate) to the satellite digital tape storage unit.
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2.2 ELECTRONIC CIRCUIT OPERATION

The MRIR-T/ME unit contains seven printed circuit boards which
plug into connectors to form an integral unit for processing
and converting analog signals into an equivalent digital format.
Two of the circuit boards function together to provide the
required secondary power levels which are generated from the
negative 24.5-volt primary satellite power source. The remain-
ing five boards contain all the electronics required for the
conversion and processing. A brief description of each circuit
board is presented in the following sections. Schematic and
assembly drawings for all circuit boards are contained in

Appendix A.
2.2.1 ANALOG INPUT AND 25-KHZ CLOCK GENERATOR (Figure 2-2)

This circuit board serves a dual purpose within the subsystem.
The analog input signals are gated to the converter by means
of MOS-FET devices controlled by a commutating ring counter.
Five dual MOS-FET's are employed, one for each channel. Only
one-half of each dual element is used per channel while the
remaining half is jumpered out of the circuit. The purpose

of this is to provide a spare gate simply by changing selected
jumper wires on the circuit board, thus eliminating undue
handling of these MOS devices. The 25-kHz generator is
transformer coupled to a 200-kHz input signal originating from
the satellite clock subsystem within the spacecraft. The
resulting 25-kHz clock is achieved by dividing the 200-kHz
input by a 3-stage flip-flop network.
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2.2.2 A/D CONVERTER (Figure 2-3)

The A/D converter circuit board contains the necessary ele-
ments for performing the analog-to-digital conversion. The
primary elements are a precision resistor ladder network, a
precision voltage reference supply and comparator amplifier.
A set of constant current sources and transistor switches
corresponding to the 8-bit digital word are also incorporated

on this circuit board.
2.2.3 A/D DATA CONTROL (Figure 2-4)

This module contains the control logic required to switch the
constant current source switches on the A/D converter circuit
board. Two registers each containing eight flip-flops are
included on this board. One register serves to produce the
control signal to successively turn on each current source
depending upon the analog input voltage as compared to the
output ladder voltage. The second register serially stores
the data representing each bit of the A/D conversion. Also
incorporated on this A/D control circuit board is Frame Sync
Inhibit logic. This logic forces the lease significant bit
to a "one" if the analog data converted produced the same bit
pattern as the Frame Sync word, thus prohibiting a false

frame sync word to be formed.
2.2.4 ENCODE - TIMING GENERATOR (Figure 2-5)

This board contains nine flip-flops used to provide timing
control signals. Six flip-flops are used to divide a 10-kHz
input signal to 1.66 kHz (one output bit time) and 208 Hz
(one word time). A transfer pulse is generated to gate the
2-6
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FIGURE 2-4
A/D Data Control




DO301-019

IojeIo2U9H HBUTWT,] pue apooud

G-¢C dINOTIA




DO301-019

converted information from the data register on the A/D Data

Control module to an output data shift register on the Frame

Sync-Data Output board. In addition to the transfer pulse, a
second timing pulse (ENCODE) is generated. The ENCODE pulse

clears the A/D data register, resets the A/D shift register,

and starts the conversion sequence of new input data.

2.2.5 FRAME SYNC - DATA OUTPUT (Figure 2-6)

This board furnishes the Frame Sync word (10111000) every sixth
word time. The function of the Frame Sync word is to provide

a basis for synchronization when decommutating the serial
telemetry data transmitted to a ground station. An 8-bit flip-
flop shift register is contained on this board to provide the
formatted serial data output to two redundant data output
buffer drivers. The data is transmitted in a phase modulated

(split phase) waveform as shown in Figure 2-7.
2.2.6 DC/DC CONVERTER NO. 1 (Figure 2-8)

This board is one of two power supply boards which provides

the secondary voltage levels. The voltage levels used in the
MRIR unit are +3.2 volts, +6 volts, -6 volts, -12 volts, and
-18 volts. Contained on this board are the primary power relay,
DC/DC converter oscillator, power transformer, and secondary
voltage diode rectifiers. The DC/DC No. 1 board was designed
so that all oscillating signals would be confined primarily to
this board and not be coupled into the wiring harness by send-

ing the oscillating signals to another board for conditioning.
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2.2.7 DC/DC CONVERTER NO. 2 (Figure 2-9)

The second half of the two power supply boards contains the
primary power input filter network, voltage regulator, secon-

dary level output filters, and telemetry monitoring circuits.

2.3 ELECTRONIC COMPONENTS

In order to establish a high degree of operational reliability,
all electronic components used in the MRIR Prototype and Flight
units were screened according to procedures documented in GSFC
Specifications S-450-P3 and S-450-P4.

2.3.1 SELECTION AND QUALIFICATION

All components were selected on the basis of their high relia-
bility classification. Wherever possible, components were
procured from the vendor or manufacturer to meet the require-
ments of the previously mentioned specifications. When this
was not feasible, the "hi-rel" components were subjected to

the requirements of the previously mentioned specifications

for qualification at this contractor's facility. Special
components or components difficult to obtain within the allo-
cated time were furnished from NASA stock as GFE. Prequalified
components and those received as GFE were selectively sampled

to satisfy operational and electrical characteristics.
2.3.2 REPORTS

A complete report on the electrical conditioning of all compon -
ents at this contractor's facility is documented in CalComp
report DO301-016 entitled "Component Burn-In Report for NIMBUS

B MRIR Digital Electronics Telemetry Unit."
2-14
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SECTION 3

MECHANICAL DESIGN

3.1 PACKAGE CONFIGURATION

The layout of the Prototype and Flight Model MRIR-T/ME units
is identical to the design employed in the engineering model,
shown in Figure 3-1. This configuration offers a good heat-
sink for any heat generating components. This layout also
affords shielding capabilities against possible crosstalk and
isolates logic modules from the possible stray magnetic fields

produced by the DC/DC converter oscillator.

The entire assembly is machined from ZK60A-T5 magnesium alloy.
All parts received a coating of Dow 23 Stannate Immersion
Treatment for Magnesium to protect the magnesium from corro-
sion due to high humidity environments. Application of this
coating is per Dow Chemical Company, Bulletin 147-22 conform-
ing with the General Electric document issued on this same

subject.

Fabrication of the assembly presented no problems and all
components fit without modification. The final package size
conforms to a standard 2 over O which is 6 x 4 x 6.5 inches.
Five input/output connectors identified Jl to J5 are provided
on the top mounting plate of the assembly. Identification
and function of each connector is indicated in Figure 3-1 and
accompanied by Table 3-1.

3-1
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A complete set of mechanical and assembly drawings for the

delivered units is provided in Appendix B.

3.2 PHYSICAL CHARACTERISTICS

3.2.1 WEIGHT

The weight of the completed Prototype and Flight model
MRIR-T/ME units is listed in Table 3-2.

3.2.2 CENTER OF GRAVITY

Table 3-2 indicates the center of gravity of the Prototype

and Flight units measured as shown in Figure 3-2.
3.2.3 POWER DISSIPATION

The power dissipated by each unit was monitored during the
environmental qualification tests. The maximum power dis-
sipation was found to be at the lowest temperature excursion
or -5°C. At this temperature the dissipation of each unit

was typically 1.45 watts with -24.5 volts input.

3.3 DESIGN_ RECOMMENDATIONS

The mechanical design configuration of the MRIR-T/ME unit is
satisfactory with the exception of the magnesium protective
coating, Dow 23. It was discovered, after subjecting the sub-
assemblies to humidity tests, that the Dow 23 coating did not
offer sufficient corrosive protection to the magnesium against
the specified humidity. Excessive scale and residue built up

on surfaces in direct exposure to the environment. No noticeable

corrosion was present within enclosed areas of the subassembly.

3-3
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Input/Output Connectors

Connector Number of Pins Signals
=

Jl 15-pin Plug Power Input and Commands
J2 9-pin Socket Output Signals

J3 15-pin Socket Input Signals

J4 37-pin Socket Telemetry and Bench Test

Equipment Test Point
J5 9-pin Plug Input Clock Signals

TABLE 3-2

Weight and Center of Gravity

Unit Designation | S/N Weight C.G. Location
(pounds) (inches)
X Y Z
Ts Prototype P002 4.77 2.045 [2.990 | 3.192
Flight No. 1 F003 4.65 2.045 |1 2.990 3.192
Flight No. 2 F004 4.62 2.045 | 2.990 3.192
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In future programs, it is recommended that this type of
protective coating be eliminated due to its relatively
poor protective qualities and substitued with electrolysis

nickel or some other suitable form of protective material.
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SECTION 4

QUALIFICATION AND SYSTEM TEST

4.1 GENERAL

Tests required to qualify the Prototype and Flight model
MRIR-T/ME units are documented in GSFC Specification

S-653~P14 and CalComp document A0401-005. The degree and
severity of testing varies for the Prototype and Flight units,
the Flight unit being subjected to environments more closely
resembling those encountered during launch and orbit. Aall
system testing was performed using Bench Test Equipment identi-
cal to that used for the engineering model. Figures 4-1 and

4-2 indicate the configuration of this equipment.

4.2 MRIR-T/ME INTERFACE

The interface list for the Prototype and Flight model sub-
assemblies is listed in Appendix C. This list defines the
electrical term contained on each connector pin. Voltages
and impedances are given where applicable on connection pins
which either originate or terminate on the telemetry elec-

tronics unit.
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FIGURE 4 -2

MRIR Bench Test Equipment Auxiliary Console
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4.3 PRINTED CIRCUIT BOARD INTERCONNECTION DIAGRAM

An interconnection diagram or pin chart is included in
Appendix D. This chart provides the term designation for
each circuit board connection and indicates the routing of

this term by connector/pin designation numbers.

4.4 SIGNAL FLOW DIAGRAM

Figure 4-3 shows the signal flow and grounding scheme employed
in the MRIR-T/ME unit.

4.5 TIMING CHART

Figure 4-4 indicates the timing of all logical functions of
the MRIR-T/ME unit.

4.6 ENVIRONMENTAL QUALIFICATION RESULTS

Data gathered as a result of environmental testing is tabu-

lated in two separate reports. These publications are:

® DO0401-024, "Environmental Test Report for Prototype
MRIR Digital Electronics Unit,"
30 December 1966.

" @ DO0401-026, "Environmental Test Report for Flights
No. 1 and No. 2, MRIR Digital Electronics
Unit," 30 January 1967.

For convenience, the temperature-telemetry calibration curves
and the analog-to-digital calibration charts for each unit are

included in Figures 4-5 through 4-7 and Tables 4-1 through 4-6.

4-4
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TABLE 4-1

Prototype Serial No. P002
Analog/Digital Conversion at -5 °c

DO301-019

Voltage |[Channel 1l |Channel 2 |Channel 3 |Channel 4 |Channel 5
Bit Step (mv) (mv) (mv) (mv) (mv) (mv)
20 25 22 22 22 22 23
2t 50 48 48 48 48 48
22 100 98 98 98 98 98
23 200 198 199 199 199 199
24 400 399 399 399 399 399
2> 800 800 800 800 800 800
26 1600 1600 1600 1600 1600 1600
27 3200 3198 3198 3199 3199 3198
204 - o427 6375 6375 6376 6375 6375 6375
TABLE 4-2
Prototype Serial No. P002
Analog/Digital Conversion at +55°C
Voltage |Channel 1|Channel 2 |Channel 3 |Channel 4 |Channel 5

Bit Step (mv) (mv) (rav) (mv) (mv) (mv)
20 25 22 23 23 22 23
21 50 49 49 49 49 49
22 100 99 99 100 99 99
23 200 199 199 199 199 199
2% 400 400 400 399 400 400
2° 800 801 801 801 801 801
26 1600 1601 1601 1601 1601 1601
27 3200 3200 3199 3200 3199 3199
204..57 6375 6378 6378 6378 6378 6377

4-10




Flight Unit No.

TABLE 4-3

1l, Serial No.

DO301-019

FO03

Analog/Digital Conversion at 0°C

Voltage [ Channel 1lj Channel 2|Channel 3|Channel 4|Channel 5
Biti=L Step (mv) (rav ) (mv) (mv) (mv) (mv)
- R = S
20 25 23 24 24 24 24
21 50 48 48 48 48 48
22 100 97 98 97 98 98
23 200 198 198 198 198 198
24 400 398 398 398 398 398
2° 800 797 797 797 798 797
26 1600 1598 1598 1598 1598 1598
27 3200 3198 3197 3197 3197 3197
20+°'+27 6375 6375 6375 6375 6375 6375
TABLE 4-4
Flight Unit No. 1, Serial No. F003
Analog/Digital Conversion at +60°C
Voltage |Channel 1l|Channel 2|Channel 3 |Channel 4|Channel 5
Bit Step (mv) (mv) (mv) (mv) (mv) (mv)
20 25 23 23 24 23 24
Zl 50 47 47 47 47 47
22 100 96 97 97 98 98
23 200 198 198 198 198 198
24 400 398 398 398 398 398
2° 800 798 798 798 798 798
26 1600 1599 1599 1599 1599 1599
27 3200 3197 3197 3197 3197 3197
2O+"+27 6375 6377 6377 6377 6377 6377




Flight Unit No. 2,
Analog/Digital Conversion at 0°C

TABLE 4-5

Serial No.

DO301-019

FO04

Voltage |Channel 1 {Channel 2|Channel 3]|Channel 4|Channel 5
Bit Step (mv) (mv) (mv) (mv ) (mv) (mv)
*;0 25 22 24 24 24 24
2l 50 46 48 48 48 48
22 100 95 97 98 28 98
23 200 195 197 197 198 198
24 400 397 397 397 397 397
2° 800 798 798 798 798 797
26 1600 1600 1600 1600 1600 1600
27 3200 3195 319 3195 3195 3195
204+ 27 6375 6372 6372 6372 6372 6372
TABLE 4-6
Flight Unit No. 2, Serial No. F004
Analog/Digital Conversion at +60°C
Voltage |Channel 1 |Channel 2{Channel 3 |Channel 4|Channel 5
Bit Step (nv) (rav) (mv) (mv) (mv) (mv)
29 25 23 24 24 24 24
2l 50 47 48 48 48 48
22 100 26 98 98 98 98
23 200 196 198 198 198 198
24 400 398 398 398 398 398
25 800 800 799 799 799 799
2° 1600 1602 1602 1601 1602 1602
20+"27 6375 6381 6382 6381 381 6381
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SECTION 5

NEW TECHNOLOGY

No new technology is applicable to the fabrication and testing
of the MRIR units under Contract NAS5-10215.
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SECTION 6

BIBLIOGRAPHY

The following documents are directly applicable to the fabri-
cation of the Prototype and Flight model MRIR-T/ME units
under Contract NAS5-10215.

6.1 TECHNICAL REPORTS

® D0401-024 -30 December 1966
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Unit, NIMBUS B
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6.4 FUNCTIONAL TEST SPECIFICATIONS
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Digital Subsystem, NIMBUS B
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Functional Test Specification for Analog Input
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APPENDIX A

PROTOTYPE AND FLIGHT MRIR-T/ME UNITS
ELECTRICAL SCHEMATICS
AND
PRINTED CIRCUIT BOARD ASSEMBLY DRAWINGS

The following section contains the electrical schematics and

printed circuit board assembly drawings.

A.1l LIST OF DRAWINGS

10424-502 Analog Inputs and 25-KkHz Generator

10425-502 Schematic, Analog Inputs and 25-kHz Generator
10426-502 Analog-to-Digital Converter

10427-502 Schematic, Analog-to-Digital Converter
10428-502 Schematic, Analog-to-Digital Data Converter
10429-502 Schematic, Analog-to-Digital Data Control
10430-502 Encode Timing Generator

10431-502 Schematic, Encode Timing Generator

10432-502 Frame Sync and Data Output

10433-502 Schematic, Frame Sync and Data Output

10434-502 DC/DC Converter No. 1

10435-502 Schematic, DC/DC Converter No. 1
10436-502 DC/DC Converter No. 2
10437-502 - Schematic, DC/DC Converter No. 2
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235 W

TOo /C AT NO.
2 ADOSO “PEV R TO /W &
EFFECT ON2 ALL PAaeTS

wru [T SEcRrTon TATL & APPROWL
@ wer o sevomms (] oueor ox AewOmED 't
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} A 1. IN /M, ADDED PACT NO.“SNB. P| | £0 1767

11y %
2|
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15. COAT PCB ASSY PER CCP SPEC AOI08-004
K TEXAS INSTRUMENTS INC; DALLAS , TEXAS.
1 KEMET DEPT UNION CARBIDE IX; CLEVELAND, OO
. CORNING GLASS WORKS; BRADFORD, PA.
ILREF SCHEMATIC DWG NO. 1043l -502
JQCOMPONENT REF DESIGNATIONS ARE FOR LOCATING PURPOSES
ONLY AND DO NOT APPEAR ON ACTUAL PART.
@i'KEYSLOT DIMENSIONS ARE FOR REFERENCE ONLY , DLOT
SHOULD BE CENTERED BETWEEN PINS AND MUST NOT TOUCH CIRCOVTRY.
B.MATCH DRILL AND RIVET 1TEMS | AND 2 USING JIG FIXTURE
11430 - 203
T.FABRICATE PER CCP SPEC AOI0B-008
6.SILK SCREEN USING SSM 10430-802-3
B FABRICATE USING PCM 10430-502-3,REV A
@4,[90XY GLASS LAMINATE WITH 2 0Z COPPER BOTH SIDES,
MiL-P-13949C ,TYPE GE
3.PLATING.TO BE PER CCP SPEC AOIOS-00®

2 CHAMFER CONNECTOR TIP 020 x 30" BOTH SIDES. .
| BOARD THICKNESS AT CONNECTOR TIP NOT TO EXCEED .065-2°%
NOTE :UNLESS OTHERWISE SPECIFIED
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- O
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— e
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DIMENSIONS ARE IN INCHES
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TOLERANCES ON
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¢ 1el 10430-502
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FAR 108
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FRONT VIEW
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1
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17.COAT PCB ASSY PER CCP SPEC AOIOB-004
(7) 16 RAYBESTOS- MANHATTAN; LOS ANGELES, CALIF.
0 ISFAIRCHILD SEMICOND DIV; MOUNTAINVIEW, CALIF
(6)4.KEMET DEPT UNION CARBIDE CORP; CLEVELAND,OHIO
(4013 TEXAS INSTRUMENTS INC, DALLAS, TEXAS
(3)12.CORNING GLASS WORKS; BRADFORD ,PA
ILREF SCHEMATIC DWG NO. 10433-502
IOCOMPONENT REF DESIGNATIONS ARE FOR LOCATING PURPOSES
. ONLYAND DO NOT APPEAR ON ACTUAL PART.
{2)2KEYSLOT DIMENSIONS ARE FOR REFERENCE ONLY , SLOT
SHOULD BE CENTERED BETWEEN PINS AND MUST MOT TOUH CIRCUVTRY.
BMATCH DRILL AND RIVET ITEMS 1 AND 2 USING JIG FIXTURE
11430 - 203
TFABRICATE PER CCP SPEC ADIO5-008
6.5ILK SCREEN USING 8SM 10432-502 -3
S.FABRICATE USING PCM 10432 -502 -3
(D 4.EPOXY GLASS LAMINATE WITH 2 02 COPPER BOTH SIDES,
MIL-P-13949C , TYPE GE
3.PLATING TO BE PER CCP SPEC AOIOS -OOS
2.CHAMFER CONNECTOR TIP ,020 x 30" BOTH SIDES
1.BOARD THICKNESS AT CONNECTOR TIP NOT TO EXCEED .065 S oos

NOTE:UNLE3S OTHERWISE SPECIFIED
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/®Rl,k5

[~ Treo

N P
N SWAGE ¢ SOLDER
FAR SIDE

REF

FRONT VIEW
) COMPONENT SIDE

2L COAT PCB ASSY PER CCP SPEC AOIO8-004
(D% .VALUE To BE DETERMNED AT FUNCTIONAL TEST
NOMINAL ' VALUE 7650 o
(D1 MoDULAR ELECTRONICS . INGLEWOOD .CALIF
(9) WDELBERT BLINN CO. INC, POMONA, CALIF
(B) 7 HONEYWELL SEMI COND DIV, KIVIERA BEACK, FLA
(7) 6 RAYTHEON CO SEMICOND DIV. , NEEDHAM HEIGHTS, MASS
¥5 CORNING GLASS WORKS; BRADFORD, PA.
(5) W KEMET DEPT UNION CARBIDE COR® CLEVELAND, OMIO
(4) 5. TRANSFORMER LEADS TO BE SOLDERED AT PLACES WDKCATED
(3)12. DO NOT PLATE THRY
1LREF SCHEMATIC DWG NO. 10435 -502
I0COMPONENT REF DESIGNATIONS ARE FOR LOCATING PURPOSES
ONLY AND DO NOT APPEAR ON ACTUAL PART.
(@IKEYSLOT DIMENSIONS ARE FOR REFERENCE ONLY , SLOT
SHOPLD BE CENTERED BETWEEN PINS AND MUST MOT TOUH CIRCDITRY.
BMATCH DRILL AND RIVET ITEMS 1| AND 2 USING JIG FIXTURE
11430 - 203
T.FABRICATE PER CCP SPEC AOIOS-00®
6.SILK SCREEN USING $5M 10434 -502 -3
5 FABRICATE USING PCM 10434-502-3

o DERCIPTON | DATE & AFPROWM.
@ ww ot evomee  [§] cesor sx Acwonces I i
B v
|
t
[
30 5 [MS20470A2-4 [RIVET
29 4 [MS35233-13 SCREW
28 | | |MS35233-31_ | SCREW
27| 4 |[MS35333-T0 | WASHER-LOCK
26 [ | [M$35333-7 WASHER-LOCK j
25] 1 [AN9eOCHL WASHER- FLAT
24 | 4 |AN340C4 NUT- HEX
(W22 1 [100-4 RETAINER - TOROID COML
G211 4 |[FP-50 MOUNT - TRANSISTOR | TO-5 COML
()19 | 4 [2N2658 TRANSISTOR T0-5 COML
(7 = [ 17 [IN3730 DIODE
()17 {1 [rLoTs RESISTOR 24K _12% WW =
)| e T2 |riors RESISTOR 8200 t2% WAW o
&) 1512 [eLors RESISTOR D
(5| 4 | 1 [x0270Jckms  [cAPACITOR 20,6 20% 6V v
43 | 4 (KGI20UISKMS i204f _210% ISV 'b
12 | | [XK682J20KMS B2uf 0% 20V '
111 |ke47TS3I5KMS 47af_110% 35V 15
0 | 2 [K622J50KMS 22,f $10% SOV 8
S 9 | ' [KGloJ20KMs 1044 $101 20V —
(&) 8 | 4 [CrrozBuz2ax  |[CAPACITOR 22000 210% 5OV COML
s | 1 ]910006-403 TRANSFORMER. DScO
4 |1 [u1508-203 [RELAY
3 |23 [910443-203 TERMINAL 0SCD
2 | ! 160G-203-61 | TFE-PCB ASSY
1 [10434 -502-3 |PCB 062 »3.06 *4.81 [0)
Teml 1 [10434-502 oe/pe conv ¥\
0. [REQD] PART OR NOMENCLATURE OR MATERIAL
IDENTIFYING NO. DESCRIPTION SIZE. DESCRIPTION & SPECIFICATION ZTONE|

LIST _OF MATERIAL

UNLESS OTHERWISE SPECIFIED

DIMENSIONS ARE IN INCHES

DRAWN[S pgrmom [7-27-44
CHECK \B-e-¢c

OR _PARTS LIST
CALIFORNIA COMPUTER PRODUCTS INC.

T MULLER, AMANEM, CALIFORNIA
(D 4.EPOXY GLASS LAMINATE WITH 2 0Z COPPER BOTH SIDES, TOLERANCES ON R R
MiL-P-13949C , TYPE GE DECIMALS ANGLES  bppp A ———
3.PLATING TO BE PER CCP SPEC AOIOB-00B X .03 +0° 30 ZZM a3 DC/DC CONVERTER
00 = 010 FINISH
2 CHAMFER CONNECTOR TIP 020 # 3¢/ BOTH SIDES voos DRILLED NO I
1 BOARD THICKNESS AT CONNELTOR TIP NOT TO EXCEED .06S Jaos 0 10 _m""’m“s_ m .
A% TO 2% +00,—00 | HEAT TREAT [SCALE:
NOTE :UNLESS OTHERWISE SPECIFIED 24 TO 300+ .004— 803 2
3 T meam-m T el 10434-502
; . SURFACE ROUGHNESS .
1918 TO 2000+ 09— 00 | peg WiLSTD-10 V| ranss T Tseer

RAME

FEHEBRAUR TRAMN



d

I 'ON

43143ANOD 24 OL 23

100 — 200"+ 5821 0L

S3T0H Q3 THda

,
,
|
,
-1 LYWIHDS 77604 ssionv | swmiosa
/1L NO SIONVEII0L
VINHOATIVO WIBHYNY WITHON 906 99-s-a] SIHONI NI 34V SNOISNIWIQ
“ONI S101I0Md NALNINOD VINNOAITYD omz I9345 IS0 SSI M
11 _S1vd 80 TVIN3IVA 30_1SN
. NOIVIAIT3dS ¥ NOILJINOS3Q 3ZIS NOLLJIIS30 “ON DNIAJILN3!
VLYW 40 JANLVIONIHON ¥0 L¥vVd {ao3u|
T T T 1 Diywanos | 205 -~cE#OL
|
,
]
]
—]
, s aao
—_— o a¥9
N @ T MR
Q 2
0 .S - -~ - - " R
1'p)
2 a ]
, A9
2
o s
— 80 ==
+ 641 QdL
rao © »
<Y —
ASY ASH
3702 4¥02
- + v me
W= ™ YO gl 2y
Asi ASI °
T yiou| 370U laL
I H_r. oo go M ndL
AGE
Ly
bad g
o
2=
A02 €L
3728 w
€D
244) S14)
AW M
224L
= oFanm — ~ahea ™ 3 £
. - £
DIAIM AN 93N AZES STIND A2 NOIX ASV2
7
J
“ woN ()
3 oM 30 1owwd [T} amwonsu 3e aw [
WADNAN ¥ LW NOLLN MOS0

SNOISIAIN

13305 | LHOIIM | owavea sius OLQUS TN ¥3d | 1or—pro+0002 01 $10T Q31419345 ISIMAHLO SSIINA. ILON
a e |/ SSINHONOY IVINS | 1or o+ 001 02 ¢ ORLENt 33V §3d0id 1
20S -G ¢HOl 3INON ittt ol PI92NT 3NV SHOLSISNWAL 2
3218 308 1VI¥L IVAH] wo—sw iz oL ser AOS %01 3 49 000YY UV SAOLIIVAYD £
oy

20G-pE#Q1 "ON 9MA ASSY J43d ¥
MY, TAVANY %2+ SWHO NI 3 SHMIVA J0LSISTA 'S
WTOBL BNIYA WNINON .m@

22 o2

M0 30 ANTTE




3.000

300
- rmovv) "I(Tvl')'._ PIN A(REF)
n /
(TY’) —r IZS: 00% 1 008
o 500

038 £ 003 D&/

AFTER PLATING
APPROX 107 HOLES

£,003 m—/

AFTER PLATING
il HOLES

JREp L e

+.000
47507010

REAR VIEW
TEE(TEM 2) MITTED
FOR CLARITY

DETAIL A

(2 PLACES)
SCALE : T‘

\ 062 R OPTIONAL
(4 PLACES)

PIN ORIENTATION
OF MODULES

5CALE‘~%

(1)
(2)
(19

MFD HD FAR SID

€9.Cclo

PYPR

cn,cr

R13, R2.R2
R22.R24,R26

T 7

3

Ri6,R19R25
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FOLDOUT FRAME ’
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AND SOLDER
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10
e
dob o
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L @cn.cv

} FRONT VIEW

COMPONENT SIDE

(LL3L4 e

23 COAT PCB ASSY PER CCP SPEC ADIO8-004
(13)72 DELBERT BLINN (0 INC, POMONA,CALIF
12) 21 JW MILLER €O LOS ANGELES,CALIF
(11)20 MOTOROLA SEMICOND PROD INC, PHOENIX ,ARIZ.
Q 19 SYLVANIA ELECTRIC PROD INC, WOBURN MASS
(3) BFAIRCHILD SEMICONDUCTOR DIV MOUNTAINVIEW , CALIF
(8) 7. HONEYWELL SEMICONDUCTOR DIV, RIVIERA BEACH, FLA
(7) K.KEMET DEPT UNION CARBIDE CORP; CLEVELAND,OHIO
(6) 15 TEXAS INSTRUMENTS CORP; DALLAS TEXAS
(5) 14.CORNING GLASS WORKS ; BRADFORD, PA.
() I3 INTERNATIONAL RESISTANCE CORP, PHILADELPHIA , PA.
(3) 2. VALUE TO BE DETERMINED AT FUNCTIONAL TEST
ILREF SCHEMATIC DWG NO. 10437 -502
JQCOMPONENT. REF DESIGNATIONS ARE FOR LOCATING PURPOSES
ONLY AND DO NOT APPEAR ON ACTUAL PART.
@AKEYSLOT DIMENSIONS ARE FOR REFERENCE ONLY , SLOT
SHOULD BE CENTERED BETWEEN PINS AND MUST NOT TOUGH CIRCUITRY.
BMATCH DRILL AND RIVET ITEMS 1 AND 2 USING JIG FIXTURE
11430 - 203
TFABRICATE PER CCP SPEC AOIO5-008

6.5ILK SCREEN USING 85M 10436-%02 -3, REVA UMLESS OTHERWISE SPECIFIED @ - vipfA P ToN [E8 IV
SFABRICATE USING PCM 10436-502 -3, REV A i - CALIFORNIA COMPUTER PRODUCTS WiC.
s DIMENSIONS ARE IN INCHES | CHECK it 5 MULLER, ANAHEI, CALIFORA
(D) 4EPOXY GLASS LAMINATE WITH 2 0Z COPPER BOTH SIDES, TOLERANCES ON oo oy
MiL-P-13949C ,TYPE GE DECIMALS ANGLES Pt L DC/DC CONVERTER
3.PLATING TO BE PER CCP SPEC AOIOS-008 mxm | =ox n”nmm £ 0-3-
2 CHAMFER CONNECTOR TIP 020 « 30" BOTH SIDES voos D T NO 2
L BOARD THICKNESS AT CONNECTOR TIP KOT TO EXCEED 065~ - mum._‘ - g
NOTE:UNLESS OTHERWISE SPECIRED 1% TO zmemam | HEAT TREAT T
D TO e a0 SCALE: ,
R ¢ 1¢| 10436-502
B TO LI+ AN, — SURFACE
1015 YO 200+ 08— S0 | pER MILSTD-10 v WEIGHT Tsweer
—

165

0SeSY CEIES

S | MS204TOAZ -4 RWET
7 |9320-30 CHOKE [ouh t10% CoML =
1 5N52|/s~9;/ S0LID STATE MODULE WITH MYLAR WSULATOR
] INTS3A DIODE ZENER
I [INTS9A DIODE ZENER
1 2N2927 TRANSISTOR
4 2N11 32 TRANSISTOR
i | 2N2658 TRANSISTOR oML
3 |FP-50 MOUNT -TRANSISTOR COoML
4 |rG22J50KMS CAPACITOR 22,% * 0% 50V COML
2 |KGROS6JSOKMS 0B6uf tI0% SOV
t CYKO2BU 223K 22,000 pf *i0r 50V
2 K622 J3ISKMS 22 uf £10%3SY
t |KG2R2J20KMS 2.2 +10% 20V
2 [kcez Ji5KMS 22 4% £10% 15V
| JKG27J10KMS CAPACITOR 27  10% IOV COML
23 ] RLOTS RESISTOR 12K T29% Vaw came
22 1 |TM-1/8 SENSISTOR 2TK t5% AW COML.
21 | 4 |rOTS RESISTOR > 2% Vaw
20| | [MEA-TO 200K +i% Yaw
19 | _RLOTS 5lK t2% law
AN 27K
\7 [} 24K pr—
6 11 22K C
513 TOK D
w2 5.6K O
316 47K o)
2 |1 1K !
w1 [RoTs Sin 20 AW o
0 | | _IMEA-TO GIIK tIX AW E
9 [+ IMEA-TO 562K 1Y W
8 | ! |MEA-TO RESISTOR K IR VAW COML p=l
7 1 1 |rR2os RESISTOR 12 as2% AW cOML —
3 |11 [210443-203 TERMINAL . DSCOD
2 | 1 |1%606-203-T1_| TEE-PCB ASSY
1 | ) _|i0436-502-3 |PCB 062 x306 3 4.8 [0)
mem]_1_[10436-502
PART OR NOMENCLATURE OR MATERIAL
1DENTIFYING NO. DESCRIPTION SIZE. DESCRIPTION & SPEC:FICATION ZONE|

LUIST _OF MATERIAL

OR_PARTS

LIST

FOLDOUT FRAME 1/




3.000

o
/ PINA(REF)

—
|

250
(rvp)

o

035 £.003 Oh/

AFTER PLATING
APPROX 107 HOLES

*003 ou/

AFTER PLATING
11 HOLES

+.000

47507010

REAR VIEW
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ScALE:]

IDENT NO.
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0 |
(2) f
(a0)MFD HD FAR 5191
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dob 4
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FRONT VIEW

COMPONENT
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€2,C304C6 REF

SIDE

23 COAT PCB ASSY PER CCP SPEC AOIO8-004
(13)72 DELBERT BLINN (0 INC, POMONA,CALIF
12) 21 JW MILLER CO. LOS ANGELES,CALIF
(11)20 MOTOROLA SEMICOND PROD INC, PHOENIX ,ARIZ
(0) 19 SYLVANIA ELECTRIC PROD INC, WOBURN MASS.
(9) BFAIRCHILD SEMICONDUCTOR DIV MOUNTAINVIEW, CALIF
(8) 17 HONEYWELL SEMICONDUCTOR DIV; RIVIERA BEACH, FLA
(7) 6. KEMET DEPT UNION CARBIDE CORP; CLEVELAND,OHIO
(6) 15 TEXAS INSTRUMENTS CORP; DALLAS TEXAS
(3) 4.CORNING GLASS WORKS ; BRADFORD, PA.
(4) 13 INTERNATIONAL RESISTANCE CORP, PHILADELPHIA ,PA.
(3) 7. VALUE TO BE DETERMINED AT FUNCTIONAL TEST
ILREF SCHEMATIC DWG NO. 10437 -502
JOCOMPONENT. REF DESIGNATIONS ARE FOR LOCATING PURPOSES
ONLY AND DO NOT APPEAR ON ACTUAL PART.
®@AKEYSLOT DIMENSIONS ARE FOR REFERENCE ONLY , SLOT
SHOULD BE CENTERED BETWEEN PINS AND MUST NOT TOUOH CIRCONTRY.
S8MATCH DRILL AND RIVET ITEMS 1 AND 2 USING JIG FIXTURE
11430 - 203
TFABRICATE PER CCP SPEC A0IO5-008
6.5ILK SCREEN USING 35M 10436-502 -3, REVA
5 FABRICATE USING PCM 10436-502-3,REV A
(D) 4EPOXY GLASS LAMINATE WITH 202 COPPER BOTH SIDES,
MiL-P-13949C , TYPE GE
3.PLATING TO BE PER CCP SPEC A0IO5-008
2 CHAMFER CONNECTOR TIP .020 = 30" BOTH SIDES
L BOARD THICKNESS AT CONNECTOR TIP NOT TO EXCEED 065
NOTE:UNLESS OTHERWISE SPECIFIED

rooy
i 4

182 ol
o [son

L RYVISED F/D 7O ASRE WITW
P CHANGE

T o Coer ners ance
ErFECT - ¢4 7

Q30U

§SCO0

T | NS04T0AZ -4 RIVET
7 |9320-30 CHOKE [ouh t10% comL =
1 SNS21/sN93/ | 3000 STATE MOMULE WITH MYLAR NSULATOR
1 INTSSA DIODE ZENER
I {INT59A DIODE ZENER
i ZIN2927 TRANSISTOR
i 2N1I 32 TRANSISTOR
| 2N2658 TRANSISTOR COML
3 |FP-50 MOUNT -TRANSISTOR COomMt.
4 [KG22J50KMS CAPACITOR 22,6 +10% 50V COML
2 |KGRO56J50KMS 056uF £10% SOV
| CYKO2BU223K 22.000pF *iox 5OV
2 |kKG22J3ISKMS 22 uf £10% 35V
|_|KG2ZR2J20KMS 2.2,¢ £ 10% 20V
2 [kG22JIS5KMS 224 £10% 15V
I [KG27JI0KMS CAPACITOR 27uf 2 10% 1OV COML
23 [ RLOTS RESISTOR 12K T2 Yaw comL
22| ) |TM-v/8 SENSISTOR 27K £5% W COML.
21 | 4 [RiOo7S RESISTOR 3 2% AW
20 | 1 |MEA-TO 2006 1% Vaw
9 ] RLOTS SIK t2% 4w
& [ ¢ 27K
\T | 24K —
€ |1 72K C
5 | 3 10K D
w2 5.6K O
3 ]6 47K (o)
A I3 !
[T O ) Sin 120 AW )
10 | 1 |MEA-TO 619K 1% AW E
9 | 1 [MEA-TO 562K 1Y AW
8 [ 1| _|[MEA-TO RESISTOR WK EI% VBW COML P
7 1 1 [Ri20s RESISTOR 12 as2% AW COML —
3 [ [910443-203 TERMINAL . DSCO
2 | 1 {1'606-203-71_| TEE-PCB ASSY
I |10436-502-3_|PCB 062 306 4.8 [0)
mew] 1 [10436-802
PART OR NOMENCLATURE OR MATERIAL
IDENTIFYING NO. DESCRIPTION SIZE, DESCRIPTION & SPECSFICATION 2OME}

=

LIST OF MATERIAL

(© . rapfd P YO 26 WV |

DIMENSIONS ARE IN INCHES
TOLERANCES

DECH

IMALS ANGLES
XX =+ .03 0"
010

R

331

OR_PARTS _LIST

T MULLER, ANAMENL, CALIFORMA

Frial |k rd?

. /0-3-

DC/DC CONVERTER

NO 2

10436~ 502
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APPENDIX B

MRIR-T/ME
MECHANICAL DRAWINGS

The following section contains the mechanical drawings for

the MRIR-T/ME unit.

B.1 LIST OF DRAWINGS

10015-102
11413-203
11411-203
11415-203
11416-203
11414-203
11527-203

11606-203

MRIR-PCM Digital Subsystem
Housing, PCM MRIR-PCM

Connector Plate MRIR-PCM

Cover Housing, MRIR-PCM

Plate Mounting Connector, MRIR-PCM
Shield, PCB MRIR-PCM

Connector Adapter

Tee, PCB Assembly
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29)2 RERD
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i EEQD
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2 REQD(39
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| ZEQD ZEEQD 225@0 /\B-él REQD 2 REGD
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| ReqD (B )REF

(a1)z reaD

(39)zreco (3a)zreao

leeo<EssE2 Co., INC., CHICAGOD, iLL.
(T)I10. H.H. SMITH INC., BROOKLYN, N.Y.
9 ALL THREADED FASTENERS WILL BE TORQUED
TO THE FOLLOWING VALUES :
#4 FASTENER = 5.2 INCH POUNDS
€O FASTENER = 9.6 INCH POUNDS
s.apoxv IN PLACE APPROX. WHERE SHOWN

7 ELECTROETCH NAMEPLATE USING .10 HIGH CRARACTERS:

NAME: MRIR-PCM MODEL: 22]
PART NO: 1001S-102  SER NO' (A% RERD)

G. INSTALL ALL HARDWARE WITH LOCTITE, GRADE A
LOCKTITE CORP, NEWINGTON, CONN

5 WIRE PER W/L 10015-102

SR

STM

ZONE

#la

[l wAY BE REWORKED  [Z] CANNOT SE REWORKED
@ wowe

ansro

W [wave—o|

I-IN L/M:DAM-I5P CONN. WAS DBM-|5F
DAM-15S CONN. WAS DBM-I5S
2.IN L/M % F/D ADDED: TERM. LUG

|46, 2 REQD
3 _iN M3 F/D ADDED: D WASHER. |1
ADa-140 4 REQD; CABLE CLAMA
%775, | REQD; CABLE CLAMPTTI3
2 REQD; CABLE CLAMP %771, REQD;
PLUG JUMPER ¥| 1507-203, | REQD;
SCREW, PN HD¥MS35233-18,4 R
4N LM NUT, SELF - LOCKING
Ho8-1600-40,8 REQD WAS 4 REQD)
SCREW, PAN HD¥MSRS233-15,
14 REQD WAS I8 REQD
S.AD0ED GAMSFlOog
EFFECT ON: TEMS 1,3 4¢5=
UNIT 2 & SUBS; ITEM 2=ALL
PARTS

LIN LM {0424 502 WAS 10351502,
10426-502 WAS 03,17-502, 10428-502
WAS 10365502, 10430 502 WAS
10353-502, 10432-502 WAS
10355-502, 1043-502 WHS 1037~

EFFECT o Poo! £ SUBS

DL

®

MS35253 - 18 |[SCREW, PN HE. [4-4aox /e
GB-1e0-40 |NUT,SELF-LOCKING| 4-40
1416-0 TERM LUG
5e22-9 WASHER , MYLAR (¥4
MS35337-79 |UWASHER, SPUIT  [¥6
ANIGOLe WASHER, F_AT o
D4-140 “D” WASLER
MS3S5233- 13 |SCREW,PAN HD.  [4-d4ox /g
MS 35233-15 [SCREW.PAN HD  {4-40x 38
MS35233-28 |SCREW,PAN HD. |6-32x 38
MS35233-29 |SCREW, PAN HD G-32% e

O9¢

S0

75 CABLE JiamMP
173 CABLE TLAMP
D20418-10 SCREW LOCK
DAM-ISP-NMB-| |CONNECTOR.
CAM-15S-NMB- |
DEM-GP-NMB- |
DEM-9S-NMB-|
DCM-375-NMB-| | CONNELTOR
BR-22-DRX1-23-56 | CONNECTOR-PCE
-23-67
-23-78
-23-89
-239i0|
-34-1011

DESCRIPTION DATE & APPROVAL
E.0.

ez
4-20-

502, & 19434-502 WASi0310-502 &-/57¢

BR-22-DRXI-23-I0 | CONNECTOR — PCB

11507-203 |PLUG- SUMFPER

o O

771 CABLE CLAMP

10424 - 502 ANALOG (N 2SKC

10426-502 A/D CONVERTER.

10428-502 A/D TATA CONTROL

1C430-502 ENCODE TIMING GEN)

10432- 502 |FRAME SYNC £D.0UT.

10436502 OC/DC CONVERT* 2

10424~502  |DC/DC CONVERT® |

11429-202 |NANMEPLATE

WL IODIS-102 |WIRE ST

11414-203 SHIELD-RC.B.

11410-203 PLATE - MTG., CONN,|

1 1415-203  |COVER HOUSING

11411-202 CONN. PLATE

11412 202 M'ousime P B

TO0IS—102 | MRIR - PCM

NOMENCLATURE OR

PART OR
IDENTIFYING NO. DESCRIPTION

MATERIAL
SIZE, DESCRIPTION & SPECIFICATION

LIST _OF MATERIAI

OR_PARTS LIST

DIMENSIONS ARE IN INCHES
TOLERANCES ON APPD

A = - <
ECIMALJS xNOG“L;SY T NPT CE .
10 FINISH

UNLESS OTHERWISE SPECIFIED | DRAWN|P. —enewaZ| =27
CHECK [0 (2 2-100

CALIFORNIA COMPUTER PRODUCTS INC.
305 MULLER, ANAHEIM, CALIFORNIA

el Lot

MRIR-PCM

DIGITAL SUB-SYSTEM

4)4 ELASTIC STOP NUT CORP, UNION, N. . //
(3) 3. SEASTROM MFG. CO., GLENPALE , CALIF
(2) 2. CANNON ELECTRIC, LOS ANGELES, CALIE HEAT TREAT SCALE: SIZE
(1) 1. MASTERITE INDUSTRIES, INGLEWOOZ, CALIE 5 v/ F | O O | 5_! OZ
NOTE : UNLESS OTHERWISE SPECIFIED L1015  TO 2000: + 010, — 01 ig:fa%sf;‘[ﬁ%”"iss V4 %0 MO STE [ B
T

FoLDOUT FRAMNE Z
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5) 10 REGCD
DR #26(./147) DA = . 360 DEER 10 HOLES
C'SINK. 120°~ . 187 DIA.
1A USING HELI- COI. TRP 06CBE
X LES MIN UL THD

e \i‘ﬂm e

$— e R e

2]
25n L2 R TYP

O

) (] 5.250

4025 .
5.996%.004 4625

4.781 ‘

4.937 '

1657
i | ‘
At [ |, y
_ & = T G @) 8
A e @ ®| s85 = pY 1 1
, z 1 '-J Re—TI
. 1 b 3000 —————{ =—. 375 685 -
N5 )8 RECD +ood
. Q) 8 repD Bt TV =
DE %24 (. 47)Dir 30 DEEP 8 HALES |1 432 ( 16) D187 %290 DEER & HOLES e -
C S 1209 . 187 DA COSIKE 120° % . 156 DI 87T TYFP e
s , .
e LS e Dmp cces TAP USING HELI-COl. TAP 04CEE
nes ! X .2/ MIN FULL THD
6./188 L
r7 ‘-1 2.074
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h"
— P @ D
T b 1 K 25 ¥
2R TYR
: s
Z
5688 N
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, 2644
F 87
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26 REQD
7 DR 232 ((116) DA~ 290 DEEP 26 HOLES

C'SINK. 120°w. . 156 DIA
TAP USING HELI-CONX TAP O4C BB
X .2/ MIN FULL THO.

M~ 3\
. /56

=12 TYP

-._.n_r_.r—er(_n\

®,
.75 MAxX RTYP—/ME
l
l
3

2.844

.

.53/

r.375 TYP

N

-50

Fe—— 2.0 —=

—.3ITYP

4.06

Nelr)

EW TYP FARSIDE

=

[ty
SYM | ZONE DESCRIPTION DATE & APPROVAL
A ([ waY BE REWORKED  [2] CANNOT BE REWORNED ';' ;
0 o HE
L G/N#3: WAS DOW# 17 PER 3.KEY 9-30-64
MIL-M-45202.
2.G/N#5: WAS DIP IN ZINC-
CHROMATE BEFORE INSTALLING|
\‘Q EFFECT ON: POO | § SUBS Sy
BB TYO =138 TVP—I ‘—-—.-zs (REF)
97 TYP 1 "
L JER |
o (77 R
19/ TYP l : | |
| |l |
———
.25(25;)] | 7' | |
| I J |
| ] |
| | }
L b |
T |
soTvp \
31TYP r——z.ﬁa TyP —ai
2 TYe \ 5
j——— 3.750%.002 ————
125 TYP - L =
.06 B MAX TYP
M
O
[QN]
|
M
I
<
(1] 5 |18 |3585-06CN=.207 | INSERT COML
A 4 |34 [3585-042Nn . 168 [ INSERT TOML
RN -3 |HOUSING P00 DIAX 381 [ZK6OATS MAG ALY 9G-M- Bt
mEm| [ | 11413-203 HOUSING, PCE I
Ao _[REQOD] PART OR NOMENCLATURE OR MATERIAL
IDENTIFYING NO. DESCRIPTION SIZE. DESCRIPTION & SPECIFICATION ZONE|
LIST_OF MATERIAL OR PARTS LIST
2L X
UNLESS OTHERWISE SPECIFIED | DRAWN ,P,M/LZEE /2-29-4 5] CALIFORNIA COMPUTER PRODUCTS INC.
DIMENSIONS ARE IN INCHES | CHECK [ R\ o wn o [1-21-CC 05 MULLER, ANAHEIM, CALIFORNIA
TOLERANCES ON APPD [t [0
DECIMALS ANGLES [ e e Y
X =03 | worso [APPD LGk Dl inli-ues HOUSING RCB.
&.THG WITH FRET NO.FER CCRP SFEC #0I04-00/ X0 = 010 FINISH I
- INSTALL BEFORE APRPALYING DOWH 23 DRILLED HOLES M R | R - P C M
3.9/ ALl MACHINED SURFHACES 50 TO 1285+ 002 — 001
3. DOW#23 PER CCP SPEC AO/O9-005 T Zna SO0 | HEAT TREAT SCALE: SIZE
2. HELI- CON. CORP, DANBURY, COMM. w5 T merms—_m Foct | e 11413-203
I MACHINE PER CCR SPEC AHO/I02-00/ 78TO L0004 007, — 001 [ arACE ROUN YT
NOTE: UMLESS OTHERWISE SFECIFIED 1015 70 2000:+010,—001 | pER MIL-STD-10 ST [SHEET / o0F /

FOLDOUT FRAME

20



. e

133ms | AHDIaM | s Sl OTQUS WA ¥3d | \— i +moz 0L SI0T OTAITRHAS FSINHPHLO SSTINT : UON
a : SSINHONOY INMS! tor— 0 +20T 0L 88 1OO- 201 OV DTAT D HIed INIHIW
c02—bIp!l T o 219 susnys 20
ans| TNE wans vaH | w-eoiwr @ s ‘GICT -OI0" SINTT SIS IHE €
100-E0/0t 2RSS 2D H3d UEIIAGHT b
‘WId HidW o STIOVLHIS I T 50
e HSINIS TOIMBQANTITD SITROMT  SO7 WMV SEFNOIE
9°0d —a13tHS 75--1] I S| odav LKT AW W Gl -EDOD
3-1-7 Wb dadv 9Z'S X OESP Vd WOMy ZX¥OW D )
VINNOITIVD WIEHVNY WITHWS S0E -l 1] ¥03HO | SIHONI NI JuY SNOISNINIQ OO o OV DIIS ADD HTd AIINZT! L
NI SLNGONY ¥ILAIMOI VINNOITYD @lllltou T Vv [ @uses SSTWN

1ST Si¥vd ¥0 TVIHALYW 40 1SN

NOLLYOLIIJ34S 7 NOLLJINIS3C 321 NOLLARNOS3a ON ONIAJLINIGH

TVIALYN ¥0 SUMIVININON U0 Livd |oo3a] O

Gog - JIHAS | E02-pIPIT T |waut
PRICV-OOUHS AW T 2eM 2505] I9PA BVRXDC” CTTHHS |E-€02 PPl f1 7
[&3) (&) AL S sz opll | 1 | €
dla~y | beovmvozswW | P | S

e~ vVIVIi] vV} o

STIH 2
o/l (53 ) F T Yy NouoEs
(G72) LroLm>

| I | - ﬂhﬁﬂ sas
= ) o yoor— T
v|_ _|||\“N-

|T-
W U

Ay L) e
esa” e 1€0°P

30 NouwIs

HW%V\“OV ._ st UJ _ \@ T 2UE ] q'

i *< M” ﬂl AW ¥ €O’
- SITOH +
: ne,0 B ya
oSz \ﬁﬂv
S L — el Il AMPIE
o] T L [[|] e é“exf [ e
220"

It'h AL &3 I
@\ p— dAL Lp°
I BIE
P !

gg nouss

SIT0T 2 (Dl ) bP T
it
[ S——". Y| I

el R

N
3aYW S1a¥a LX3N NO 423343 A
3Q1SaY SYM NS
mare aars, $ 2Q & W3l 00g 1gfd NOY ) Wv
w“ »on B <
3] seemaze 3 w00 B eowownmam )
RO B W | ) 0z | mas
SNOSIAZY \&\




]

/20 / 133KS]

ONISNOH “Y3A02

EE Y B O10IS 1IN ¥3d
SSINHDNOY 3OVAUNS
e0Z-Glpil |9 77
u~|_L AS 1V3UL IV3H
WOd - dIdN o o

-

T {97 ™7 addv

oW S1ON00Nd ¥ALNGNOD VINKOITVD

Ak

1-7|  ~77Vosxh adav

VINHOIITYD ‘WITHVNY 23TV SE 29-1

1|~z woamo

00— 0i0° +:000Z 04 10T
100'— 200 +000T OL 98¢
100 —'90+05 0L SIS
TU—WO+0F 0L ¥Z
100000 +%Z OL 96T
100 —Z00 + ST 0L 0N
S3OH a3TI¥C

NO SIONVYIOL
S3IHINI Ni 3H¥ SNOISNIWIQ

fr&22/| 77V T |NmvEa

Q31319345 SSIWNN

1Si71 SI¥¥d MO IVIN3IVW 40 1SN

THAIDFIS FSIMITHLO SSINVT 2LON
100-Z0I0 DIAS IDD DFd FAVIHIUW |
$00-60/10v 0505 /DD digd ez # Mo 2 (D)
100~ PO/ DIIS 20 AFed WY LW HLIM KL E

us"— NOHIVDI4103dS ¥ NOILAI¥OS3Q 3ZIS NOILd18IS30 ON ONIAJUNZQI
TVIYILYA HO 3HNLVIONINON HO L¥vd ooy}
| 22-V-OS [ftr Soon p2-91638] 25 9 %909 < 0¥ | FA0D | EoZ~gipii] 1
>
-
N
n
,
)
D
N
—
dAL & 2
<> 3 @ @
N ! A
'
=724 ’
ot Hé - .
§23 500579
.
PEOE
LNVLSNOD
~= XYW €0"
, _
% P 3 @
i ._ o5 _
dAL SLE TAL GLE — f— Koie) fre— | 2204
H00" 2665 \oe.thT.L b $S1 "~ | 289%
11X LITUHS XN 010"
SIHT SO0 FOLO = T OS2 20,0
sy © T GH) & >
o
= SRS 3 100d W0 103443 N
*202S4-WIW
V| ¥3d L1#MO0 SYM T ZEN/D %&
m {] wou [ }
*Om.m)wx.wum aTveons 36 Jowwo (7] comonav e iwe (1) <
TR NOUSE £
SNOISIATY A




133ns | 1HOI3M | owic st mwuz:wr.m.nm.u._"_uq .._mwm_ 100—010°+70002 OL  SIOT OFAIDIAS FSIMITHLD SSTING S UON
) \ ganmnﬂﬂwa.._ oL e OO -20/0F DIAS ADD HTed SANIOYW
¢0Z2-91pl| T o o SO0-60/0Y D345 dDD HIS €Z#mOT 7 (1)
zs 3OS IVaHL IVAH| wo—tor+Ez of %t VOO—-pO/ O ‘DTHS DD ML ON LIV HLIM DVL g
100—"200°+6%21° OL 0%
NDd—YHIYW 0} $370H a3TI¥G
LELTE] R 01T =X
. . ; : o0F .
NNOJ 91N-—31V1d 2 A1) O addv] syiony | swwioaa
99-1¢| ~Phossp addv NO SIONVHITOL
VINYOSIIVO “WIZHYNY “3TINW S0 79-1z-1| "1 ¥03HO | SIHONI NI 38V SNOISN3WIG
NI $1INA0Yd YILNINOD VINYOINYD 57-0¢- 2] T20D 2'V|NMVHA | 0314193dS ISIMEIHIO SSIINN
1SN SI¥vd 40 WI43lvA 30 IS
INOZ NOLLVDI103dS B NOLLJINOS3a 3ZIS NOILAINOS3Q "ON ONIAJILN3GH
: IVINILVA ¥0 JUNLVIONIWON 40 14vd aoay|
- OO K0 opw vzH-giselOsZ o x guex sz’ euw -Tur o SOZ -1/ /
D
D
P
7N,
(@]
-]
e G/ $
STOH P osZ'p LEY pmam—o
via (DSt ) 2€ &
ziez
SOV 2 L . .
. e O =1
AL 6O X 5P / 276 1= _ G2 ﬁr
/v _ _
r —& 4 J.
AT T e
SIoL S $|mv|-'é|%|®l®¢ml$ J i
sm,m.. p———
SITI0H Ul\
Vi (S2! ) B =T 9% (-
OSL | —e
ft———— /&2 2 IJ
2182 {
—— —
[T Sers # Jood o 127ATT | vree
- 202st-W-iw . :
B3d Ll$MOQ SYM : ZN/D ¥ s1Z'
99-06°6 A3A'S :
’ i o Ak
3|4 oawwomsy 39 towwvd [Z]  cawwoway 28 aww [T <
WAOUdIY 3 Iiva NOLLINISIa INOZ | MAS
SNOISIAZY W bt




"t R mNod
| do | a33ns| IH9EM | s | mmuzxw%ww.m._mqh_uw“ 100—"010°+:0002 0L S10T ADNAIDIAS ASIMHTIHLO SSIINO I LON
D _Suﬁw.ss.a oL e ‘YD CSINFONY SOT CDIALDINE NONNYD LIT "t (O
¢0Z—1L2G! | s bsodivedy ool ol [OO-POIOY DIAS DD HI4 "ON LAY HLIM DL 2
azs 308 WAL WaH | ro—tr+uz oL v DHIAM SOE HUM Nid Ol Nid Q3XIA 28 oL SNig W € &)
100200+ 5821 OL 0N’ F1TIVYD CSTZONY SO OD DAW 3 TIvIS-OMd  LSVOD
S3N0H a3Ti¥d ‘ANOSANGD M3TBOM LZL "ONTIVAS-Odd -HLUM 1Od b (£)
Y31dvaAv-dOLO3INNOD HSINId ‘00 D3W #ONINIA YLOSINNIA 19 ON 3dVL 1v0Id1033 34L € &)
7o-5] Xyl f | addy
17-85|  PPlp] addy NO SIONVHZT0L
VINSOAIVO “MIZHYNY ‘43 TINW SOE Jrr-s| 7777 ¥03HD | STHONI NI 34V SNOISNINIA
“ONI S$10NA0Y¥d Y3ILINJNOD YINYOIITYD A9€-S|NOSNHOL'L [NMVYA | 0314103dS ISIMHIHIO SSTINN
151 Sluvd U0 TVIalvW d0 ISh
INOZ NOLLYOIA103dS ® NOILJINIS3A 3ZIS NOILAINOS3Q "ON DNIAJINIAI [ASSVIASEV]ASSV] AsvlASay
TVINALVI 0 JUALVIONIWON 0 Luvd 003 |a®3] adskioalaba] ON
HaLdvav -NNOD | _eoz-Leait | vw-l iz-[ e 1v-[is-jwaul
WO D HOLO2INNOD d6-Wag| | i va
S6-W3a| | 2
oS -Wva I <
SSI-WvVa [ v
JS2-Wad 1 S
=52-Wwad 1 2
—_— dLE -Woa 1 L
> SIE-W2d ] =
— Q0S -wad ' | 6
— HAOLOAINNOD S0s -Waa B
N ERnA%Y ASSY 1 MIEHDS civoz]l 2 zl2[2 i
”_N_v IIYW ASSY >N M3SDG) Ozv02 2 | 2
] TINDD ERNINEE ASov o M3aos| 2-8p02 | 2] 22 2|2 s (D
N
O
W 008 »ONYZ| DRI Sos N Y
/1 TIveos
MD 06 QALVIOM
<|< MNIIA AINO ASSY 1G- NO @ g AINO ASSY 1S~ NO
_ AINO ASSY 1= N0 (L) (8) ANO ASSV I1p- NO
_L. . e@ ANO Assv g~ NO (S) (9) ANO ASSV IE- NO
> AINO AsSV 12- NO (€) < (b)) ANO ASSY 12- NO
SNENL oML ANO AseY 1= No (1) . (2) ANNO ASSY 11- NO
Q) 3aVL #/E HLIM AVEM ONILLIOd AT LAV ®
(&) AMNO WwaHNY QIHDLVH-SSOXD ——
NI GNOOAWOD HLUM LOd © —EIpe (e
\
/ 23y
238 e Z_&‘\ @g/ Iy NId
- )
L9 ) c@
—— oo~
S18V4 1V :NO 103443 v
a49-51-8° |1 62 SyMm wWiaos: 'y
. 5o | g -+ 3a02 N9 QrQav
ANA ATNO SASSVY 1¥-318-412-1- NO (1)
HH wmou [
3]1]| cawoway 20 1o0vwo [ coeonsy 30 am [) 1\ ANINO ASSY 1S+ Zog
IWAONdY ¥ 3UVO NOULSINISIC 3NOZ | NAS
SNOISIATY et o




]

o -
133H8 | LHOMIM | S ikt OIQUS M ¥3d | (or— o1+ 0000 01 st0e a3FIDIIT IS IAEEHLD SSTINA § ILON
a ; SSINHONOY INVAUNS § 1oy — o 40001 01 58" 1O0-20! OV TISS DD MIS IMIHDUW
| c0oz-pp8l| + s o s ONIMDLT -CeuDFTT 30438 /T PILSOVD "2 (D)
| it s Vs VML IVIH] r—trenz o s SO -0 SIDTT AHVHS IS S
TSANI MIOH AL NYNI SOO' NIFWIM AANHON .V@
0} SIDVAE NN TI0 S
ASSY 9°2d-331 THSINI ‘SAHZLIMIYND HOIH OF ONISIT NAACHS BRI
79-E-04 2" P B1]_adav AR SINOUYTNDISTHT HAUT-CQuL 73 9 @
[77 ¢ =77 Yor 2] Gaav .
= AINDI/UDSY TG oL L (P
VINHOAIVO ‘MIZHVNY ‘WITINI 508 59-9-24 A7 %03H2 | SIHONI NI 3nv O
“OMI 8. 59°62°3/| 7702 FF |NMYHQ [ Q3110345 I5IMIFHIO SSTTNN CEOATD T STNIOMY SOT  WITH HFPNOS
1SN SI¥Vd WO TYINILVW 40 ISP UXF AW T S1-€P0D T G2 G x OCSD bd  woss ow 8§
NOUYOIIII3dS ¥ NOLLJINOSIA 321 NOLLINOS3a 'ON ONIAJIINGT | ,
3NoZ IVEALVA YO JUNLYIONINON ¢°E<uua |ovauk boadocan]oond on U MHOLSTURT T AHOD Sl B OONT MNEE & D)
- . ‘God ~ 3341 [g02-909// #-lz- el -l is-Tro-| - Wil
W) & &y SaL|i-€0z-9097 | T | 7|7 {771/ 171 71®
IR ONGS LN [zorbeo | 2| 2l2| 2] 2] 2]l F1@
R
&
]
VY Newoss
A
2 aAL
Lyt
e /
2% dAL G2° - AL 518 3218
Sz SAL — 14 82" + AL
=P auvHs /oo t — =y 290
=t = —— =3 UM'I_.—.
: * i | [}
. v/ = L e
STOM G .
/ AL &
1> .ﬂOOﬂL.L [ (o) R s p——osz282— A | cnusz
| L81'S
"'mw\.
433 ©OO% " —
_ ; m.. o2
S
o3
mszt }
SIIOH 2 (D) b2y ¥ \
SUSHS TSIV
SIIHN Z T 20079
ON Tvai55 | 205-9890¢ ON Asv |2, 22u7amvad 2a/>d] te-
ON 2/ 35 |205- 9500/ ONASSY| iy BUTINVCD 1% -
ON 70/ | 309-92007 ON Assr|  MELISAOD aly 15—
7. TS V0T ON AoV | I10MINDD vind /M o=
ON TS | 205 PO/ ON ASSV | 1720070 3SR e =
ONGCARZLES - oE¥0! ON Assy| ONIWIL -FOOANT 12—
m ON To/&ATS 206 ON ASSY [OXSZ 3 SN SR i~
®.a. ©.8. ©.v. ON Hsvd
o 5]
apmonm 3 10w (7 admonsw 3 aw {T)
A AR NOLLSNOER) o2
. SO IARY i




DO301-019

APPENDIX C

MRIR-T/ME

INTERFACE INPUT/OUTPUT LISTING



D0O301-019

APPENDIX C

MRIR-T/ME
INTERFACE INPUT/OUTPUT LISTING

C.l1 INPUT CONNECTOR J1

Pin Term Function
1 - - - Spare
2 -24.5 RDA -24.5 vdc Radiometer power source

from satellite regulated supply.

3 - - - Spare
4 OFFCMDR Off relay command return (MB)
5 OFFCMD Off relay command (MA)

-24 volt pulse, 65-millisecond duration

Load: 160-ohm relay coil.

6 - - - Spare
7 GRD S MRIR-T/ME signal ground
8 GRD P Primary power ground. Returned to

positive terminal of the satellite

regulated supply.




DO301-019

INPUT CONNECTOR Jl (continued)

Pin

9

10

11

12

13

14

15

Term

-24.5M

-24.5 T™M

ONCMDR

ONCMD

Function

Primary regulated input power to
MRIR-T/ME.
Load: 400 ohm * 50 ohm with elec-

tronics on. o with electronics off.
Primary regulated power for telemetry
temperature monitoring network.

Load: Nominal 14K ohm.

Relay on command return line (MB).
Relay on command line (MA), -24 volt
pulse, 65-millisecond duration.

Load: 160 ohm relay coil.

Spare

Telemetry ground

Chassis ground



C.2

Pin

DO301-0

OUTPUT CONNECTOR J2

Texrm

TRO

GRD

GRD

GRD

TRO

GRD

GRD

GRD

Function
1 Tape recorder output No. 1
+0.
Voltage range: 6v -? % to 0 £ 0.6v
Output impedance: 330 ohm
Data rate: 1.66 kilobits/second
- Spare
TRO 1 Tape Recorder Output No. 1
reference ground.
TRO 2 Tape Recorder Output No. 2
reference ground.
P Power ground
2 Tape Recorder Output No. 2
Signal characteristics same as TRO
S Signal ground
T Telemetry ground
C Chassis ground

19

1.



DO301-019

INPUT/OUTPUT CONNECTOR J3

g
3

Term

-24.5 MR

-24.5 RDA

CH 2

CH 3

GRD S

Function

~24.5 volts from primary satellite
regulated supply routed through
MRIR-T/ME control relay.

-24.5 volts d-c radiometer power
source from satellite regulated

supply, routed through MRIR-T/ME unit.
Spare

Analog Input No. 1 from radiometer
electronics unit. Voltage range is
0 volts to -6.4 volts at a frequency
up to 8 Hz. Input impedance is

greater than 150K ohms.

Analog Input No. 2 characteristics

are identical to CH 1.

Analog Input No. 3 characteristics

are identical to CH 1.

Signal ground



D0O301-019

INPUT/OUTPUT CONNECTOR J3 (continued)

10

11

12

13

14

15

Term

100 #a

100 #B

Function

Power ground connected to positive
terminal of the satellite primary

regulated supply.

Output Phase A, 100-Hz square wave

is routed through the MRIR unit to

the radiometer.

Output Phase B of a 2-phase, 100-Hz
square wave routed through the MRIR
unit to the radiometer. Phase B leads
Phase A by 90°.

Spare

Analog Input No. 4 characteristics

are identical to CH 1.

Analog Input No. 5 characteristics

are identical to CH 1.
Telemetry ground

Chassis ground
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C.4 OUTPUT CONNECTOR J4

Pin Term Function
1 RLY TMP Power Control Relay Telemetry Point

Output. Voltage amplitude for ON
condition is -8 * 1.5 volts and
O £ 0.6 volts for OFF condition.

Output impedance is nominal 16.3K ohms.

2 TEM TMP Temperature Telemetry Point Output.
Voltage amplitude is variable between
-3.0 volts and -6.3 volts for -10°C
to +65°C. Output impedance is less

than 3K ohms over the temperature range.
3 - - - Spare

4 -18v TP MRIR -18 volts *3 percent regulated
secondary supply. Provides 4.7K-ohm
isolation resistor provided on output

test point.

5 -12v TP MRIR -12 volts #3 percent regulated
secondary supply. 4.7K-ohm isolation

resistor provided on output test point.

6 -6V TP MRIR -6 volts *3 percent regulated
secondary supply. 4.7K-ohm isolation

resistor provided on output test point.



OUTPUT CONNECTOR

J4

DO301-019

(Continued)

)
'_l-
3

\l ‘

10

11

Term

+6V TP

+3.2V TP

Function

MRIR +6 volts *3 percent regulated
secondary supply. 4.7K-ohm isolation

resistor provided on output test point.

MRIR +3.20 (+0.22v, -0.1l0V)
regulated secondary supply. 4.7K-ohm
isolation resistor provided on output

test point.

Spare

208-Hz symmetrical square wave output.
Amplitude is +0.2 * 0.1 volts for the
1 state and +2.0 £0.5 volts for the O
state. Output impedance 1is greater
than 4.7K ohms.

Pulse output that occurs every 4.8
milliseconds. Pulse duration for

1 state (+0.2 + 0.1 volts) is 100
microseconds. For the remainder of
the time, the 0 state is +2.0 * 0.5
volts. Output impedance is greater
than 4.7K ohms.



OUTPUT CONNECTOR_ J4

DO301-019

(continued)

Pin

12

13

14

15

Term

RB1

RN4 (ECD)

RK4

RC6

Function

1.66~kHz symmetrical square wave
output. Amplitude for 1 state is
+0.2 * 0.1 volt and +2.0 * 0.5 volts
for the 0 state. Output impedance 1is
greater than 4.7K ohms.

20-microsecond pulse output which
repeats every 4.8 milliseconds.
Output amplitude is +0.2 * 0.1 volts
for the 1 state and +2.0 * 0.5 volts
for the 0 state. Output impedance is

greater than 4.7K ohms.

25-kHz symmetrical square wave output
with an amplitude of +2.0 * 0.5 volts
for the high level and +0.2 £0.1l volt
for the low level. The output imped-

ance is greater than 4.7K ohms.

Pulse output that repeats 33 times
per second with a pulse duration of
4.8 milliseconds. Voltage amplitude
is +2.0 £ 0.5 volts for the 0 level
and +0.2 £ 0.1 volts for the 1 level.
The output impedance is greater than
4.7K ohms.
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OUTPUT CONNECTOR J4 (continued)

Pin

16

17

18

19

20

21

22

Term

RC1

CH5

GRD S

GRD P

-12 TMP

CH4

Function

Pulse output which occurs 30 milli-
seconds after C6 occurs. The voltage
amplitude and output impedance char-
acteristics are the same as C6 on

pin 15.

Analog Input No. 5. This pin is
provided for a protective purpose,
During shipping, this point is shorted

to signal ground.
Signal ground.
Power ground.

MRIR -12 volt telemetry point output.
Nominal voltage output is -6 volts
t4 percent. The output impedance is

2.8K ohms *2 percent.

Analog Input No. 5. Same description

as pin 17 on this connector.

LSB from the A/D data register.
Voltage amplitude is +2.0 £ 0.5 volts
for the 0 state and +0.2 + 0.1 volts
for the 1 state. Output impedance is
greater than 4.7K ohms. Digital value
is 2°.

c-9
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OUTPUT CONNECTOR J4 (continued)

Pin

24

25

26

27

28

29

Term

RD2

RDS8

Function

2t Digital bit from the A/D data
register. Voltage and impedance

characteristics are the same as RDl.

22 Digital bit from the A/D data
register. Voltage and impedance

characteristics are the same as RDIl.

23 Digital bit from the A/D data
register. Voltage and impedance

characteristics are the same as RDIl.

24 Digital bit from the A/D data
register. Voltage and impedance

characteristics are the same as RDIL.

2° Digital bit from the A/D data
register. Voltage and impedance

characteristics are the same as RDIL.

26 Digital bit from the A/D data
register. Voltage and impedance

characteristics are the same as RDIL.

27 Digital bit from the A/D data
register. Voltage and impedance

characteristics are the same as RDI.



OUTPUT CONNECTOR J4

DO301-019

(continued)

Pin

31

32

33

34

35

36

37

Term
CH3
COMP OT
V PREC
CH2

CH1
GRD T
GRD C

Function

Analog Input No. 3. Same function

as pin 17 on J4 connector.

Comparator output voltage. Output

impedance is greater than 4.7K ohms.
Precision voltage output, -10.0

+ 0.3 volts. Output impedance is
greater than 4.7K ohms.

Spare

Analog Input No. 2. Same function

as pin 17 on J4.

Analog Input No. 1. Same function

as pin 17 on J4.

Telemetry ground

Chassis ground



C.5

g
o}

INPUT CONNECTOR J5

Term

10 KC CLK

200

GRD

GRD

100

100

GRD

KC CLK

200 KC

ga

7B

DO301-019

Function

10-kHz summetrical square wave.
Nominal voltage swing is O volts to
-6 volts. Nominal input impedance is
3.3K ohnmn.

Spare

200-kHz symmetrical square wave input.
Nominal voltage swing is O volts to
-6 volts. Nominal input impedance
is 2.5K ohms.

200-kHz input reference ground.
Power ground.

Input Phase A, 100 Hz, square wave
routed through the MRIR to the radi-
ometer subsystem.

Input Phase B, 100 Hz, square wave
routed through the MRIR to the
radiometer subsystem. Phase B leads
Phase A by 90°.

Spare

Signal ground
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